Pharmacokinetic-pharmacodynamic model of fimasartan applied to predict the influence of a high fat diet on its blood pressure-lowering effect in healthy subjects.
Fimasartan is a non-peptide angiotensin II receptor antagonist which selectively blocks the AT(1) receptor. The aim of our study was to perform a population pharmacokinetic-pharmacodynamic (PK-PD) analysis of fimasartan to evaluate the effect of food on the mechanistic PK-PD relationship. This was a food-drug interaction single-center study involving 24 healthy subjects that was designed as a randomized, open-label, single-dosing, two-way crossover trial. Extensive PK data was obtained on blood samples collected at 0, 0.5, 1, 2, 2.5, 3, 4, 6, 8, 12, and 24 h post-dosing and five systolic/diastolic blood pressure (BP) measurements made at 0, 4, 8, 12 and 24 h post-dosing and used to construct a mixed effect model (NONMEM, ver. 6.2). A two-compartment linear PK model with zero-order (fasted) or Weibull (fed with high-fat diet) absorption best described the PK of fimasartan. Relative bioavailability decreased by 37 % when the subjects were given a high-fat diet. The turnover PK-PD model combined with pre-defined cosine function for circadian rhythm described the BP changes measured within 24 h after dosing better than the effect compartment or transduction models. To predict the influence of a high-fat diet on the blood pressure-lowering effect of fimasartan in healthy subjects, we simulated changes in BP when fimasartan was given daily for 30 days. The overlapping pattern of simulated BP curves in the fasted versus fed group demonstrated that a high-fat diet would not cause a clinically significant reduction in the BP-lowering effect of fimasartan, despite a significant reduction in bioavailability.